Background: This study aimed to describe parental perceptions of the causes of
It is estimated that autism spectrum disorder (ASD) affects 1 in 59 U.S. children (Baio et al., 2018) . For researchers and clinicians, understanding family perspectives in ASD care is integral to research in health system design and forming therapeutic clinical relationships (Carbone et al., 2013) . Research on family perspectives in ASD has focused on families' perceptions of the possible causes of ASD. The body of this research reveals that parents' perceptions of causes have evolved (Elder, 1994; Harrington, Patrick, Edwards, & Brand, 2006; Harrington, Rosen, Garnecho, & Patrick, 2006; Russell, Kelly, & Golding, 2009; Al Anbar, Dardennes, Prado-Netto, Kaye, & Contejean, 2010; Goin-Kochel, Mire, & Dempsey, 2015; Zuckerman, Lindly, & Sinche, 2016; Fischbach, Harris, Ballan, Fischbach, & Link, 2016) as the scientific community's hypotheses about the pathophysiologic mechanisms underpinning ASD have changed in the last 50 years.
The growing consensus in both communities is that ASD is a multifactorial neurodevelopmental disorder involving the interaction of environmental and genetic factors. However, there is less investigation into the other aspect of family perspectives in ASD care, namely, what influences the use of services and treatments by parents of children with ASD.
There are many potential drivers of ASD service use. In investigating ASD service use from a family perspective, it is helpful to consider parents' decision making and choices around utilization of services and treatment for their child with ASD as a "health behavior." There are accepted theories of health behaviour and behaviour change, such as the Health Belief Model (Janz & Becker, 1984) and the Theory of Planned Behavior (Ajzen & Fishbein, 1980) , which define and categorize which factors could lead to service use.
From that point of departure, previous research in ASD care helps to refine which specific possible factors highlighted in health behaviour models are most promising to consider further. Such research suggests that parents' beliefs, attitudes, and subjective norms around ASD care can play mediating roles, and health behaviours can be changed by targeting these constructs. In a review, Hebert and Koulouglioti (2010) with the use of nutritional treatments, especially special diets and vitamin supplements. In a review, Carlon, Carter, and Stephenson (2013) found that there are a large number of factors likely to be involved in parents' decision making around utilization of treatments and services. As such, they recommended that future research should focus on understanding parents' relative weighing of these factors when making decisions. Their review focused only on declared decision-making factors, acknowledging that implicit underlying factors such as causal beliefs may also weigh in the decision-making process. Indeed, Zuckerman et al. (2016) called for examining the impact of beliefs about causes of ASD on treatment utilization.In addition to beliefs, norms, and attitudes, previous research also suggests focusing on families' own characteristics, such as primary language, socio-economic status, ethnicity, or race (Hebert & Koulouglioti, 2010) , as other possible determinants of ASD care. In a review, Mandell and Novak (2005) reported some limited evidence to suggest members of different cultures respond differently to similar impairments of ASD, including interpretation of symptoms, family decisions regarding interventions, and interactions between families and the health care system. In 2010, Al Anbar et al. (2010) found parental age and years of education were not associated with any treatment. Conversely, a recent study found that some social determinants of health were associated with variation in health services utilization (Zuckerman, Lindly, Sinche, & Nicolaidis, 2015) .
Near-poor families were less likely to believe that they had the power to change their child's condition; parents of minority children were more likely to believe that their child's condition was temporary than White parents; and less educated parents or those from lower socioeconomic status were more likely to think their child's ASD was a mystery. Ultimately, the authors noted that it is unclear whether differing beliefs are helpful or harmful or what the variation in parental beliefs even means.
Our overall goal for this current exploratory and descriptive study is to build on these health behaviour theories refined by this previous research to inform future research directions and clinician-family communications about ASD treatment choices (Zuckerman et al., 2016) . We used a stepwise mixed methods secondary analysis of a large dataset to expand on current literature about parents' perception of ASD causes, how these may influence treatment choices, and how these may be influenced by parental demographic characteristics. We pursued three specific analytic steps. First, we sought to qualitatively analyze mothers' beliefs about ASD causes and reported ASD treatment utilization. Second, we sought to describe the distribution of ASD causal beliefs and treatment utilization overall and by race/ ethnicity and primary language. Lastly, we sought to investigate whether ASD causal beliefs were associated with ASD treatment utilization.
| METHODS

| Participants
The Childhood Autism Risks from Genetics and Environment (CHARGE) study is an ongoing (starting in January 2003) population-based case-control study with subjects sampled from three strata: children with ASD, children with developmental delay but not ASD, and children selected from the general population. We limited this secondary analysis to families of children diagnosed with ASD to focus on the parental perceptions about the causes of ASD and the relationship of these to utilization of services and treatment; 330 mothers with children with ASD and who met our criteria for this secondary analysis were enrolled in the primary study between The diagnosis of ASD was confirmed with the Autism Diagnostic Interview, Revised (Le Couteur, Lord, & Rutter, 1993) and Autism Diagnostic Observation Schedule (Lord et al., 2000) administered by trained, research-reliable clinicians. We focused on the causal beliefs of mothers because they were nearly always the parent who completed the research interview and questionnaires. We included data only from mothers who self-identified as White, Hispanic, and Asian race/ethnic groups because the proportions of mothers from other ethnic groups were too small to be generalizable. Mothers who reported: White race only and no other race or ethnicity were coded as "White" (n = 224); Hispanic ethnicity regardless of the race reported were coded as "Hispanic" (n = 85); and Asian race only and no other race or ethnicity were coded as "Asian" (n = 21). The institutional review boards for the State of California and the University of California, Davis approved the study. Informed consent was obtained from all participants prior to data collection.
| Data collection
Every child with ASD in the CHARGE study received a set of standard- After independent coding, the percent agreement for responses was quantified, and discrepancies >1% were identified, discussed, and resolved. For example, if one researcher coded 2.4% of all responses into the "immune" category and the second researcher coded 3.5% of all responses into the "immune" category, then the two researchers discussed the types of responses coded into that category until there was consensus about how to handle such discrepancies. Only two categories (prior to grouping into the six main categories) had discrepancies >1%.
| Statistical analysis 2.4.1 | Descriptive analyses
We examined demographic characteristics across race/ethnic groups using likelihood ratio chi-square tests for categorical variables (or Fisher's exact test when cell sizes were < 5) and one-way analysis of variance for continuous variables. We calculated proportions to describe the distribution of the categories of causes of ASD overall and by race/ethnicity. In the course of our qualitative analysis, we discovered that mothers could report more than one causal belief. Therefore, we calculated proportions to describe the distribution of the number of ASD causal beliefs held by participants, overall and by race/ethnicity.
| Comparative analyses
We used regression analyses to test for apparent differences while adjusting for maternal demographic characteristics. Because participants often cited more than one cause and beliefs are not strongly correlated with each other (Zuckerman et al., 2016) , we examined differences in each categorical theme of perceived ASD cause between race/ethnicity groups (Hispanic and Asian each vs.
White respondents). Second, we examined differences in each perceived ASD cause category by language (English-speaking vs. nonEnglish-speaking) irrespective of race/ethnicity (Hispanic or Asian).
Third, we investigated the differences in number of causes cited by parents by race/ethnicity (Hispanic and Asian each vs. White respondents). Fourth, we examined differences in services and treatment utilization between race/ethnic groups (Hispanic and Asian each vs. White respondents). Fifth, we examined the relationship between ASD causal beliefs and service and treatment utilization. For binary outcomes, we estimated prevalence ratios and 95% confidence intervals using Poisson regression with robust error variance. For the outcome number of causes, we used a Poisson regression model to estimate the mean difference in log counts (β coefficient) and 95% confidence intervals. In all models, we adjusted for (where appropriate) maternal education, race/ethnicity, and/or primary language.
3 | RESULTS
| Descriptive outcomes
In our study sample, over half of Asian and White mothers had completed formal higher education (college degree or higher) compared with one third of Hispanic mothers, P < 0.0001 (Table 1 ). Approximately two thirds of this study population was White, one quarter was Hispanic, and less than 10% was Asian. Approximately a quarter of Asian mothers and one third of Hispanic mothers reported a language other than English as their primary language. Table 2 provides a list of the specific ASD causes that resulted from our qualitative analysis, organized within the six categorical themes into which they were grouped for quantitative analyses: Environmental, Genetics, Vaccines/Medications, Biomedical/Maternal, Biomedical/Child, and Don't Know. Table 3 provides the distribution of categories of ASD causes in the sample regardless of the number of causes reported by a given participant. That is, respondents can be counted more than once if they gave more than one cause. Overall, Genetic (51.5%) and Environmental (50.9%) factors when adjusted for maternal education and language, there were no statistically significant differences. Similarly, comparison of causal beliefs between mothers whose primary language was English versus nonEnglish yielded no statistically significant differences (data not shown). 
| Comparative outcomes
| DISCUSSION
Our overall goal was to explore family perceptions of ASD care in an effort to provide new insight on factors that may influence ASD It was not our intent to investigate the number of causal beliefs reported by each mother. However, we did proceed with the analysis, as it became apparent that mothers reported more than one causal belief category as often as reporting a single one. Reporting more than one causal belief is consistent with previous studies Harrington, Rosen, et al., 2006; Al Anbar et al., 2010; Zuckerman et al., 2016; Reiff et al., 2017) . However, previous studies have not described to the extent that we have, the types, number and combination of causes cited by parents. In doing so, we found that parents typically cited between one and five causes of autism, where the greatest number of mutually exclusive combinations involved parents who cited two causes. Overall, there was great variability in the specific combinations and types of causes when more than one cause was cited. The number of mutually exclusive combinations is actually greater than what was depicted in our summary table, because parents' actual responses were coded and collapsed into categorical themes. Indeed, in one qualitative study, over 40 environmental causes were identified regarding the aetiology of ASD, illustrating the array of beliefs as well as the potential degree of conviction that some beliefs carry over others (Russell et al., 2009 ), all of which add complexity to understanding how beliefs might influence health seeking behaviours. Consistent with Zuckerman et al. (2016) , there did not appear to be any correlation between the specific types of causal belief categories when multiple were reported, supporting our analytic approach in comparisons by race/ethnicity and language. When looking at race/ethnicity, Asian mothers were more likely to cite more than one cause compared with
White mothers. This finding should be interpreted with caution, as it was marginally significant after adjusting for maternal education and language.
We did not find differences in service utilization and treatment across ethnic groups. This may be due to identifying participants from expenditures spent compared with whites (Harrington & Kang, 2008) .
When looking at treatments not dictated by the Regional Centre, namely, CAM, differences across ethnic groups were not found. CAM use was relatively consistent across all ethnic groups (27.9% White, 20.3% Hispanic, 19.2% Asian; P = 0.35). This finding differs from previous findings that Latino children recently diagnosed with ASD were six times more likely than children of other ethnicities to use nontraditional treatment strategies (Levy, Mandell, Merhar, Ittenbach, & Pinto-Martin, 2003) . These differing results may be due in part to variation in national origin among Hispanics and/or education level.
Our Hispanic sample in California is largely of Mexican origin with a higher education level than that typically seen in most research studies, such as the Hispanic sample from Philadelphia, Pennsylvania (Levy et al., 2003) . Our findings about CAM use overall is consistent with a more recent multisite, population-based study showing that 28% of the sample reported any CAM use (Perrin et al., 2012) . This is in contrast with other studies reporting much higher prevalence of CAM use overall, ranging from 50% to 95% (Akins, Angkustsiri, & Hansen, 2010; Levy & Hyman, 2008) . In summary, our study adds to the variability of findings in ASD-associated CAM.
As in previous research, we found relationships between particular causal beliefs and utilization of services and treatment (Dardennes, Al Anbar, Prado-Netto, Kaye, & Contejean, 2011; Zuckerman et al., 2015) . Another possibility is that mothers who believe in an environmental cause of ASD may prefer to try "natural" remedies often associated with CAM (Astin, 1998 participants to consider possible environmental causes for ASD. However, the study was commonly referred to as "the CHARGE study" rather than its entire name, which may have negated some of the name's influence. Second, we had a limited sample of ethnic minority groups to make broader comparisons and as such, the generalizability of our findings to more diverse populations is limited. However, it is generally difficult to obtain data from families with ASD outside of large prospective studies such as this one and this is especially true for diverse populations. In that light, the diversity we have is a strength. Third, our data are older although it takes time for public uptake (Institute of Medicine, 2001) , and as our cited literature points out, not much has changed in that time. Finally, more detailed information regarding the intensity and duration of past and present use of services and treatments, particularly CAM treatments, would have allowed for a more in-depth exploration between parental perceptions of ASD causes and treatments of choice.
As an exploratory and descriptive study guided by previous research and health behaviour theory, our findings help inform researchers that there may be ethnic differences, which exist and argue for a larger, specific study to quantify them. More importantly, future research should seek to understand parental motivation behind their choices of services and treatments beyond those currently considered evidence-based and conventional interventions. Future research should also attempt to gain more insight into the types, usage, and sources of CAM treatments. Most families adopt multiple treatment approaches, and many discontinue treatment if there is no perceived improvement (Bowker, D'Angelo, Hicks, & Wells, 2011) .
However, much remains to be determined in terms of understanding why families receive certain treatments, outside of the individual/ personal factors we chose to focus on in this study. For example, both age and severity of diagnosis seem to play a role (Bowker et al., 2011; Mire, Raff, Brewton, & Goin-Kochel, 2015) . Mire et al. (2015) found the preschool years to be when most treatment types were being used; however, psychotropic medication use increased as children increased in age. CAM treatment use remained steady across age groups. Future studies should examine how causal beliefs, among other factors, might influence treatment choices across the lifespan of an individual with ASD. Specifically, families' choices and use of services can be related to health care access and quality that may require more comprehensive system-level interventions to address health disparities in ASD (Zuckerman et al., 2015) . When clinical interventions are informed by an awareness of family beliefs, families are more engaged in the intervention process (King et al., 2006) . The findings of this study will help researchers, clinicians, and other health professionals utilize information about parents' beliefs regarding causal factors related to their child's autism in discussions about treatment interventions to parents of children with ASD.
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